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A SIMPLIFIED MACROECONOMIC FRAMEWORK

FRANCK M. RAMAHARO

Département de Mathématiques et Informatique
Unwversité d’Antananarivo
101 Antananarivo, Madagascar

ABSTRACT. We propose a scenario for computing the real gross domestic product in a
macroeconomic framework. The scenario is designed upon simple assumptions while ensur-
ing basic algebraic relationships between the four usual macroeconomic accounts.

1. INTRODUCTION

In computational and algebraical points of view, a macroeconomic framework is regarded
as a mechanism which links the following five macroeconomic sectors according to their
respective accounting identities.

e Real sector: consists of variables at constant prices (1) and variables at current prices
(2), (3).

Gr = CGy + Cpy + 19y + ipg + xS — MSy, (1)

where
q;  real gross domestic product (GDP);

cg; real government consumption;

cp; real private consumption;

1g;  real government investment;

1p;  real private investment;

xs; real exports of goods and non-factor services;
ms; real imports of goods and non-factor services.

Y;d — Y; 4 ey <Y;f + Ytr) ’ (2)

where
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Y2  gross national disposable income (GNDI);

Y™ net transfer - foreign currencys;

Y;f net income - foreign currency;

e;  period average exchange rate;

Y, nominal GDP;

CY  nominal government consumption;

C? nominal private consumption;

I nominal government investment / capital expenditure;

I'  nominal private investment;

X, mnominal exports of goods and non-factor services;

Z;  mnominal imports of goods and non-factor services.
e Public sector:

where
T, disposable income attributable to government;
AF/ change in net foreign borrowing by the government - foreign currency;

ADY{ change in borrowing (net) from domestic banks by the government;
AB; change (net) in government borrowing from the private sector;

e} financial external gap [5].
e External sector:
Xi—Zi+e <th+Yttr+Ath+AFf>+5?:€tARtv (5)
where

AF?  change in net foreign borrowing by the private sector - foreign currency;
AR; change (net) in international reserves.
e Monetary sector:

Mtd = (1/Ut)Yt,
AM; = e,AR; + AD] + ADY + &},
M = Mf = M,
el = (B — ;) AR; + Ry 1 AEy,

6
7
8

(6)
(7)
(8)
(9)

where
AM; change in money supply;

AM¢  change in money demand;
E; exchange rate at the end of period t;

Uy velocity of money;
ADY?  change in borrowing (net) from domestic banks by the private sector;
ey valuation adjustment.

By (2), formula (5) can be written in terms of the national economy, namely
St - -[t + e (Ath + AFtp) + 5? = etARt, (10)
where S; := Y — (Cf 4+ C?) denotes the national saving, and I, := IJ + I} is the gross
investment. (10) can be disaggregated as

(S9 —I9) + (SP — IP) + e, (AF? + AFP) + & = ¢,AR,, (11)
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where S7 := T, — C{ is the government saving, and Sf := (V¥ — T') — C} is the private saving
(Y4 — T; denotes the private disposable income). By (4) we have

(S —I7) + e, AF) + AD) + AB, + (S — IV) + e, AF) — AD} — ABy + f = e,AR,. (12)
We deduce the formula for the private sector:
Sf — Itp + etAEp — ADtg — ABt — etARt = O, (13)

or
(Y =T, - CF) = I? + e, AFY + ADY — AB, — AM; + &}* = 0. (14)
Let us consider a macroeconomic framework as a system of equations. Some variables in
the system are considered exogenous or targeted (instrumental variables), and extra variables
interlinking can be added (the so-called behavioral functions). Models for solving such system
include the World Bank’s RMSM [1, 4, 6] and the IMF’s financial programming [6, 7]. In this
note, we propose a scenario for computing the values of the real GDP and its components.
Value of ¢; is usually obtained from an exogenous growth rate in the RMSM [1], while IMF
programs compute the growth rate from the simultaneous assessment of structural changes
and the external environment [7, p. 6]. Our system consists of equations (1)—(9), and most
of the assumptions for determining the solution are borrowed from the previous mentioned
models.

2. THE SCENARIO

As for the IMF’s model [6, Chap. 4], we assume that the following variables are exogenous:
Yj? E/ttru Athv AFtp

We also follow Mikkelsen [5], and assume that ADY{ is exogenous. In practice, most of the
variables in the public accounting are predetermined, and in this case, we simply consider &/
as a balancing item. We assume then that T, > 0 and AB; are known. Throughout the rest
of this note, a bar placed over a variable means that the corresponding variable is exogenous
[6, p. 74], or that its value was already computed somewhere during the process. Sign “x”
denotes a desired value of the corresponding variable. ej and E} are written in such fashion.

e We choose the following simple behavioral function for the nominal private consump-

tion
Cr=p(Y")", (15)
with 0 < a < 1 and 8 > 0. By definition,
= (1-p) (¥ -T), (16)

where p;, with 0 < p; < 1, denotes the private investment saving propensity. Identi-
ties (15) and (16) yield

BN -1 -m) (¥ -T) =0 (17)

Let @, denote the function defined on [0, +oo[ as &,(y) = By* — (1 — ;) (y — Tp).

We have @,(0) = (1—p;)T; > 0 and &, (u) < 0 for u sufficiently large. ®; is continuous
on [0,u], hence by the Intermediate Value Theorem, ®; has a zero on this interval.

1 — 57\ a1
Moreover, @, is strictly increasing on [0, ( 'Ot) , and strictly decreasing on

af
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. Therefore, the zero of @, is unique, and is located on the latter

-7\ a7
[( )

interval. We let Y_td denote the zero of @, which is also the solution of (17).
e By (2), nominal GDP is

V=Y e (W Y7).
e Government expenditure G := CY + I} is either exogenous [5], or is determined by
targeting the public deficit in percentage of the GDP ¢/, i.e.,
G, =T,-8Y, (18)

Likewise, nominal government investment is computed from a targeted ratio in per-
cent of GDP &;:

I! = K1Y, (19)
Value of CY immediately follows:
Cy =G, —1I7. (20)
e In the RMSM setting, the real exports grow at an exogenous rate g, i.e.,
xsy=xs1 (1+7), (21)

and the nominal exports is obtained using an exogenous price index X PI; [1, 4]:

e Nominal imports and gross official reserves are linked with a policy determined target
for gross official reserves in months of imports m;:

i (Ri+ L) = Z (mi /12), (23)

where L, is the official foreign liabilities which is set exogenous [5]. Formula (5)
becomes

X~ Zite; (Y 4 Y7 +BF) 46 = Zi(m12) 6L iRt (24)
where
7= (G~ T) ~ (¢AF + AD] + B;). (25)
We obtain
_ Xt (WY + AR+ L+ Ry ) + G~ T, - AD} - B,
2 = 1+ (m;/12) ’ (26)
and then o o
R, — Zy (my/12) — e;th' (27)

*
€

e By (16) and (13), formula for private investment is

17 =7 (YA -T) +¢; (AFf - 5R,) - AD{ - B, (28)
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e Money is given by
M, = (1/m) T, (29)
assuming that v, is predictable [7, p. 19]. Change in borrowing (net) from domestic
banks by the private sector is then computed as residual:

AD} =T, — /AR, — ADY - T, (30)
where
8? = (E;k — e;‘) ARt + (E;/k — Etfl) Rtfl. (31)
e We follow Khondker & Raihan [3] for the real consumption functions and set
cy _
Cgr = CGs—1 (CTt) (1+7) (32)
t—1
and o
cy _
Pe = Pe-1 | mp (1+7), (33)
-1

where 7 is the rate of inflation.
e We compute ip; and ig; by setting the government and private investment deflators
equal to the GDP deflator [2]:

. I I
g = =—— = 1= (34)
R P
and o o
. I’ Ir
ipp= —— = —. (35)
" Y Y

e The real imports function is constructed according to the weighted elasticity approach

of the RMSM [1]:
msy = (1 —m)mse—1 + msi—1 (qe/qi—1) - (36)
Finally, real GDP is computed as

i + opr + 75 — (1 — T)ms,_
o= cg: + Cpt_"‘ L5t - ( T )ms; L (37)
I 17 _msi

T = T = t

Y, Y L qi—1
igt, ipy and ms; are then computed according to (34), (35) and (36), respectively.
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